
The temperature m'ounted ra idly throughout the 

the season would be recorded. 
At 9:45 a. m. cumulus clouds were 5rst observed in the 

northwest, drifting slow1 from the WNW. At tkis time, 

moderate velocities. 
A second pilot balloon observation was made at  1:09 

p. m., which indicated a backin of the wind from NE. 
at the surface,, through N., NN#., NW., WNW., becom- 
ing W. at 6,000 feet. The velocities were low and in- 
creased only slightly with altitude, bein but 17 miles 

thunderheads could be seen movin u on the station 
from the NW., while othev appearefto \e passing some 
distance to the north. 

The seeming .assurance, which a digest of the above 
observations gave, of encountering all the adverse con- 
ditions incident to piloting a balloon through thunder- 
storms, was weighed. Also the ossibility of danger 
from li htnin was considered. Eowever, the enthu- 
siasm o d 9  the pi ot and observers would not be denied and 
the balloon left the ground at 1 :59 p. m. 

True to the results obtained from the pilot balloon 
observation, we drifted off to the southward, and, with 
rapidly gaining altitude, moved slowly into the SSE. 
At the end of the h t  five minutes, an altitude of 2,000 
feet had been reached. The temperature here had 
fallen from 31.3OC. at t.he surface, to 2 8 . 3 O  C. The 
atmosphere was very hazy to the south and southwest, 
whlle showers were observed a short distance to the 
north-northwest. At 2:09 p. m. an altitude of 2,340 
feet had been reached and we were nearing the! edge of 
the Chesapeake Bay. The sun was obscured and the 
balloon was under a heavy cumulus .cloud. Difficulby 
was being experienced in gaining alt,itude, due to con- 
traction, Thunder was first heard in the north at 3:12 
p. m. At this time, it was thought best to o above the 
clouds to lessen the danger from lightning ani ,  also, to en- 
deavor to strike the westerly wind with greater velocity. 
The absence of sunshine, however, made this operatmion 
difficult, and required the expenditure of much ballast. 
At 2:14 p. m., an altitude of 2,900 feet had been reached, 
and we were going more nearly southeastward and ap- 
proaching close to the edge of the bay. The thunder 
WBS sounding nepre.r and the rain appeared cllmost upon 
us. Durin tho next several minut.es, while over the bay, 

met in maintaining altitude. At 2:44 p. m., we had 
fallen to 2,000 fqet, and were over the bay and opposite 
the mouth of the Sassafras River. At this point, rain 
was heard striking the balloon. At 3:49 p. m. we were 
down to 1,100 feet and had moved inland south of the 
river. Ballast was used freely here and we began rising 
rapidly. The rain had stopped for a short time, but at  
the next observation we were in the midst of a large 
Cu.Nb. cloud and the rain was beating down hard. 
Thunder was plainly heard, although no lightnin was 

atill rising rapidly. It appeared as though our position 
within the cloud was operating to accelerate the already 
rapid ascent. The vertical movement,s of cloud sections 
were readily discernible. -4t 3:04 . m. we had reached 
5,220feet and appeared now to !e at the edge of the 
cloud. Towering above us man hundred feet, we could 

Some openings a peared above us revealing the pres- 

forenoon, and it appeared that t E e highest. readings of 

the surfaee wind was shi 9 ting between W. and NW., with 

per hour at 7,000 feet. At this time, K arge towering 

and with t a e sun hidden, constant difficulty wns being 

observed. We had lost sight of the ground an I f  were 

see the great thunderheads stil P piling upward. 

ence of a'layer o P thunderstorm cirrus. The sun was 
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now shining on the balloon, sending us still h' her. 

to 19.4' C. This now rose rapid1 to 28.0° C., due both 
to direct sunlight and to that reiected from the clouds 
beside us. At this point our attention was attracted by 
moderate sized hailstones passing down past the balloon. 
The observation of this ' phenomenon would seem to 
agree with the theory of the formation of hailstones, 
which rovidea for their formation in the upper portions 
of the8u.Nb. in reference to the theory for their forma- 

made a t  a considerable distance above thejevel of the 
squall cloud; also,, the tern erature observations would 

reclude the possibility of R ailstones forming a t  this or 
rower altitudes. Undoubtedly, the hail whlch . we ob- 
served was issuing from tbe cloud a considerable distance 
above the balloon. 

We were still gaining altitude a t  3:09 p. m. and had 
encountered. a moderate northwest wind which was car- 

The temperature while within the cloud had been f own 

tion in the squal P cloud. Certainly this observation was 

ryin the balloon inland. About 3:22 

Shortly after this we were again 
reac E ed the maximum altitude 

thunder was heard and i t  was raining hard. We now 
began to descend rapidly. At 3 3 4  p. m. we were down 
to 4,850 feet and still falling. Much ballast was ex- 
pended in an effort to check the descent, but due to the 
rain and gas contraction we were unable to establish an 
equilibrium. We were now drifting toward a wobded 
ravine and a good landin did. not appear ossible. Our 
ballast was bemg rapidly 5 epleted, but wit % only momen- 
tary relief from the unwelcome proximity to tree tops. 
By this time the drag rope was catching in the branches, 
sometimes sto p the balloon for a minute or two. 
From the b a s g e i x e  balloon now ave somewhat the 
ap earance of a arachute. This, a 5 ded to our lack of 
ba E ast, prevente! our escape from this position. Mter 
each freeing of the drag rope the balloon only drifted 
farther down the ravine, until finally the ro e became 
securely entangled in the top branches and he 3 d us fast. 
There was very little wind movement a t  this time and 
we were revented from settling in the trees only by 
rasping t F le top branches in our hands and holding our 

galloon up. 
We were soon rescued, howeier, by several farm hands, 

summoned from a nearb road, who cut the drag rope 
from the tree. We than B rifted to the edge of the wooded 
area and valved down in the corner of a grass field, about 
3 miles west-northwest of Kennedyville, Md., being an 
air-line distance of about 30 miles from the starting..oint. 

Thus ended what was a reed upon by all articipants 
as a balloon flight crowde f with interesting o % servations 
and ex eriences. 

The galloon was iloted by First Lieut. H. H. Holland, 
while Ma'. J. C. &Donald and Second Lieuts. E. C. 
Cooke an d Don McNeal were the observers. 

EFFECT OF WEATHER ON THE AERIAL MAIL SERVICE. 

notes regarding the reliability of the aerial 
m:;?:$ixave appeared in the Aerial Age Wee&@ and 
the I?. S. Air Semwe. In  its issue of April 5 ,  1920, the 
former presents a report for the eight months preceding 
April. Among other points mentioned in the report is 
the number of forced landings on account of weather 
conditions. During this period there were 1,111 trips 
with a total of 203 forced landin , of which 47 were 

weather. The latter magazine (July, 1920) repor@ for 
attributable to mechanical troub 7 e and 154 to the 
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the month of May for routes between New York and 
Washington, New York and Cleveland, Cleveland and 
Chicago, Chicago and Omaha. In  all, 54,693 miles were 
flown. Two forced landings were made on account of 
mechanical troubles, fifteen because of running out of 
oil or gas in combating head winds, four on account of 
bad weather, and seven because of the lack of familiarity 
of new pilots with the course. In  the eightrmonth re- 
port 75 per cent of the forced landi are attributable 

While it is true that the actual number of forced land- 
ings is smali, considering the number of miles flown and 
the rigorous schedule which is maintained by the mail 
service, nevertheless,. these reports emphasize .the de- 
pendence of the aviator upon weather conditions.- c. L. db. 

to the weather, and for the month o 7ff" May 68 per cent. 

DAYTIME WIND TURBULENCE IN A MOUNTAIN VALLEY. 

By B. M. VARNEY. 
[University of California, July 15,laaO.l 

8YXOP8IS. 

An unusual example of wind turbulence in the da ime air st.ream in 

it flows e a t  up the valley in the afternoon divldes through two branch 
canyons, the current-in the southeasterly branch turninp sharply 
round a steep mountam spur. This spur and the confi_yrahon of the 
canyon walls sets up a rotation of air in the lee of the cliffs about an 
inched axis, the lower end of which is at the spur, the u per end about 
a mile away to the east, the general trend being parallef to the side of 
the canyon. The path of an air particle near the periphery of this roll 
WBB found, by observations on the drift of tissue pa em. to be that of a 
great spiral, the diameter of which seems to vary gom nothing at the 
spur to perhaps 3,OOO feet at the east end. Observed variations in the 
form of the spiral are due to changes in the local winds under the 
influence of topography. 

Paper ' ie plates do not ordinarily lead to even casual 
studies o P winds in mountain valleys. They are not com- 
monly thought of as nnemosco es. In Tosemite Valley, 

certain pie plate, having presumnhlv functioned in the 
manner common to pie plates, suddenly and inicier cir- 
ciimstapces unknown to the writer. assunied the rolc of 
an anemoscope and led to an hour's most inbm!sting 
study and to tho discovery of a wind phenomenon not 
hitherto ohserved by the writer. 

Yosemito Valley, trending in a general east-west 
direction, branches a t  its upper east-ern end into two 
valleys, Tenava Caiivon towa.rd the east-northeast mid 
the canyon of the Merc.etl River leading by tawo right- 
angled turns, first south a ha.lf mile and then east! a milt* 
up a steepish gradient to Little Yosemibe Valley, which 
penetrates the Sierra Nevadas in a eneral east-southeast 
direction. 
mass of which Half Dome, 4,893 feet above the mnin 
valley floor, is the dominating feature. The daytime 
stream of air up the Yosemite Valley, of course, sdits 
a ainst this mountain mass, the stream into the Tittle 
fosemite being forced through the narrow and crookod 
canyon of the Merced River. At  the second turning 
(south .to east) the stream passes round a sharp and steel) 
spur which stands like a slanting door post in the re- 
entrant angle of the canyon, and pa.st which the wind 011 
clear, warm summer days often whistles witsh gals force. 
This sudden turn, together with the confi uration'of thc 
corner as noted, appears to be responsi E leyorl thel'es- 
traortlinltry turbulence to be described. 

The writer was on a jutting point on the spur some 
deven hundred feet above the valley floor, from which 
point the accompanying eastward-looking sketch was 
made, when suddenly a paper pie plate came swirling up 

mountain valleys is found near Yosemite Va!ley, Ca 'i" if. The stream as 

Calif., in the early afternoon o r ,June 8,  1930, howcver, n 

Between the two branc a es stands a mountain 

from below in a vertical suction current in the lee of the 

toward the middle of the valley, finallp got into a down- 
ward rush n t  L speed far too great to he due to the 
simple action of gravity on the plate iu still air. This 
looked like the end of the flight. When, however, the 
plate seemed about to be lost in the forest at the bottom, 
its flight gradually turned into a rush at  high speed over 
the tree tops eastward up the valley, then into an ascent 
toward the north valley wall, then into another swirl 
aloft close to the rocks, like the first, another drawing 
out over the valley, another descent until again i t  
seemed as if the flying plate must "crash," but then 
another run up the valley as before, turning again into a 
fli h t  upward along the rock wall and endin out of sight 

in the shtch) .  
be 7 iiiid a mountain spur nearly n mile away at. Broderick 

FIG. 1.-Path 01 py-flip o b r v @  from Sierra Point, Yosermite National Park, 
early alternoon of une 19% loolung east North side 01 arnyon 01 Dferced River 
on left. \'em31 Falls in middlk distance. a. ;ileaway. West face01 Mount Brcddck, 
IcIt distance mile Nevada Falls (right) l&miles Summlt of Libert Cap 
1 miles. $he top of the flrst turn in tlfe spI& estimath to be nbout 500 feerabovi 
a n t  01 observation; top of last turn, over Liberty Cap estimated nt about &mW, to 
3 nMIfeet tthelattmeatimstebaing based on the fact that the summit of Ubertv Cap 
1; 1,800 Ieet above Sierra Point and that the fnce of the sheer cuff extends about'1,300 
Ieet below the summit). Skefched from a photograph taken by th$ mtq. 


